Introduction
Cassava (Manihot spp) is one of the most important crops in Nigeria. Nigeria is presently ranked the largest producer of cassava in the world, with an estimated annual output of 36 -43 million metric tones per annum, grown on 4,118,000 hectares of land. Nigeria also accounts for about 35 (PCU, 2003; IITA, 2004; KSADP, 2007) . Cassava is inexpensive to grow and has the ability to yield well even in poor soils (CBN, 2004) , with a potential yield of 80 tonnes per hectare (FAO, 2002) . Due to these prospects, government effort has been to make cassava an engine of growth in Nigeria (Ezedinma et al 2006) . In Kogi State, government established Kogi State Agricultural Development Trust Fund (KSADTF) an agency that monitor the activities of farmers, MFIs, farmers cooperatives and as well encouraged farmers (including cassava farmers) to source loans from Microfinance Banks, Cooperative Organizations, Nigerian Agricultural Cooperative and Rural Development Bank (NACRDB), and commercial banks among others (KSADTF, 2007) .
Despite government, research and extension service efforts in cassava production, the outputs per hectare falls below what is obtainable in other parts of the world. According to IFPRI (2001) , the average output per hectare in Nigeria is 11,691 kg against 79,230 kg in West Asia / North Africa and 32,652 kg in South East / East Asia. In addition, Nigeria takes a small proportion of about 0.001%, of the world cassava export market, as against Thailand which accounts for 80% (Oyewole and Phillips, 2006; Prakash, 2007) . Also, the differences in the cost of production of between 104 US dollars/ton in Nigeria against 21 US dollars/ton in Thailand reflect the difficulties in cassava production in Nigeria (Oyewole and Phillip, 2006) . The major problem militating against cassava production among small scale farmers in Nigeria is lack of access to finance and its allocation (SMEC, 2008; Syngenta, 2008) . Lack of adequate access credits or microfinance services is believed to have significant negative consequences for various aggregate and household-level outcomes, including technology adoption, agricultural productivity and efficiency, food security, nutrition, health, and overall household welfare.
Microfinance is the term given to small-scale financial services for the poor who are cut off from the mainstream credit (UNIFAD, 2005) . It covers a broad range of financial services including micro loans, deposits and payment services, savings mobilization, insurance, training and advisory services and encourages group and co-operative formation, information and communication technology (ICT) among the poor and low-income households as well as their enterprises (NACRDB, 2002; Qayyum and Ahmed, 2006; IFAD, 2007) In spite of its growing importance, providing microfinance services remains a big challenge because of the risks involved and the type of credit that farmers need (UNIFAD, 2005). Besides, it they are also encumbered with problems of loan default and low repayment, loan diversion, inability of farmers to access product market, lack of education and health care, among other constraints of resource use and productivity (Pederson, 2003) .
Availability and accessibility of microfinance could enhance the economic efficiency of a cassava farmer. For a cassava farmer to be economically efficient, technical efficiency is a prerequisite. Technical efficiency is the maximization of the ratio of output to input in the production process (Arene, 2008) . It is also defined as the ability of a firm to produce a given level of output with a minimum level of input under a given technology (Olayide and Heady, 1982) . Improved access to credit or microfinance services may raise both technical and allocative efficiency in the agricultural sector (Abdulai and Huffman, 1998) . Among cassava farmers it is expected to raise their level of technical efficiency by allowing them adopt capital-intensive methods of production. It can also raise their allocative efficiency by allowing them to substitute non -market inputs with market inputs and increase their ability to bear risks as well as increase the net revenue obtained from fixed inputs and market conditions.
Several focused on the socio-economic variables which they discovered to have positive effect on the technical efficiency of the farmers, the major drawback in this study is that it did not includes variables of microfinance services; Qayyum and Ahmad (2006) , in their research on the efficiency and sustainability of microfinance institutions in south Asia focused purely on the efficiency and sustainability of these institutions which they found to vary from region to region based on some indicators such as the number of active borrowers, personnel size, gross loan portfolio, average loan balance and financial ratios. The major drawback of their study is that it did not include the impact on the farmers of services that microfinance institutions rendered. Also, Chaovanapoonphol, Battese and Chang (2005), in their study attempted to measure the effect of rural financial services on the technical efficiency of rice farmers in Northern Thailand using stochastic frontier production function (SFPF), with maximum likelihood approach in which the loans received, age, level of education, experience and land area were discovered to have significant effect. The major drawback in their study was that emphasis was only on the impact of loans received by farmers without studying the impact of other services rendered to the farmers by these institutions. This paper therefore presents the results of an empirical study to see how microfinance services influence the technical efficiency of cassava farmers in cassava production as major and most important staple food in the area and enhance their competitiveness in Kogi State, Nigeria. 
II. Materials And Methods

Study Area
Sampling Technique
For the purpose of this study, a two-stage random sampling methods was used for selecting respondents. Firstly, random sampling technique was adopted for selecting two (2) local government areas from each of the four (4) agricultural zone making eight (8) local governments in all. The L.G.As are Yagba -East, Kaba -bunu, Ankpa, Omala, Adavi, Kogi, Ofu and Olamaboro. Secondly, fifteen (15) cassava farmers who were clients of CMFIs were randomly selected from each of the 8 L.G.As. Also fifteen (15) cassava farmers who were non-clients of NCMFIs were purposively/proportionately selected from each of the 8 L.G.As, making a total of 240 respondents.
Methods of Data Collection
Data for this study were obtained from both primary and secondary sources. Primary data were collected through field survey by the researcher using structured questionnaires / interview schedule with the help of some extension staff of the KSADP of the four agricultural zones of the state. In addition, eight research assistants who are indigenes of the areas, one from each L.G.As that was randomly selected, were trained and used to assist in data collection. The field survey data focused on obtaining input-output data of two production seasons, i.e before access and during access to MFIs such as output of cassava in kg, the area of land in hectares, total labour (family/non family) used in man-days, fertilizer used in kg (or bags i.e. 50 kg/bag), other agrochemical used (e.g. herbicides and insecticides) used in kg and some farmers specific variables like family size, educational status of the household head (year of schooling), experience of the head of household in years, level of microfinance accessibility, variables on microfinance services such as volume of loans received in naira, volumes of deposits (savings) made in naira, number of training and advisory services, access to information and technology services, access to insurance policy, microfinance services rendered to the farmers, total amount of microcredit obtained, amount of microcredit used for cassava production. Secondary data were obtained from existing publications of Central Bank of Nigeria, MFIs, Kogi State Agricultural Development Project, Ministry of Agriculture, Kogi State Agricultural Development Trust Fund, journals as well as other published and unpublished materials relevant to the study.
Data Analysis / Analytical Framework
The study made use of the stochastic frontier production function with maximum likelihood approach, and the translog functional form in particular. The choice of the model is because it allows the test for the presence of technical inefficiency while accepting random shocks. The Stochastic Frontier Production Function according to Coelli (1996) is stated as: Yi = Xi,β+(Vi-Ui)
(1) Where Yi is the logarithm of the production output of cassava of the ith farmer; Xi is a k x 1 vector of (transformation of the) input quantity of the ith farmer; βi is a vector of unknown parameters; Vi's are the usual symmetric noise associated with random variables which are not under the control of the farmers (such as rainfall, natural harzards) and which are assumed to be iid ~ N (0, σ v 2 ), and independent of the Ui's, which are non negative random variables assumed to account for the technical inefficiency in cassava production and often assumed to be iid~ N (0, σu 2 ). The parameters estimators (ß) and the variance of the parameters in terms of δ 2 = δv 2 + δu 2 and γ = δu 2 / δ 2 were obtained through a maximum likelihood estimation procedure. The empirical results from the analysis indicate that the Cobb-Douglas production function is not an appropriate representation of the data, in view of the specification of the data given below. The Transcendental Logarithm (translog) model for CMFIs that is estimâtes in this study is defined by
Where, Y is the quantity of cassava harvested for the sample farmer (in kilograms); X 1 is the total land area planted to cassava (in hectares); X 2 is the total labour (family and non family) used in cassava production (in man day); X 3 is the quantity fertilizer applied (in kilograms); X 4 is cassava stems planted (in bundles). A bundle of cassava stems (equivalent to 50 cassava stems) = (total land area / (inter * intra plant spacing)) / average cuttings per stem * 50. Where δs are unknown scalar parameters to be estimated; M 1 = is the total amount of microfinance loans used in cassava production (in naira); M 2 = is the amount of deposits (savings mobilization) used in cassava production in naira; M 3 = represents training and advisory services (number of time) and M 4 = represents membership in group/co-operative (number of groups/co-operatives in which farmer belongs); M 5 = access to insurance policy (1 for access to insurance policy, 0 otherwise); M 6 = level micro credit accessibility (total micro credit obtained) (in naira); M 7 = age of the household head (years) M 8 = household size (in number). M 9 = experience of the head of household in cassava production (in years); M 10 = educational level of the head of household (in years); M 11 = health status of the households (1 for sick, 0 otherwise).
Technical Inefficiency Model
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The technical efficiency of individual farm will be determined as ratio of the observed output (Yi) to the corresponding frontier output (Yi*) given the available technology. That is,
(6) Estimates of the parameters for the stochastic frontier production function model were obtained using the computer program, FRONTIER version 4.1, written by Coelli (1996) , in which the variance parameters in term of σ 2 = σv 2 + σu 2 and γ = σu 2 / σ 2 . Various tests of hypotheses for the parameters of the frontier model were carried out using the generalized likelihood-ratio statistic, λ, defined as: λ = -2ln
where L(H 0 ) is the value of the likelihood function for the frontier model, in which the parameters that are stated by the appropriate hypothesis, H 0 , are imposed; and L(H 1 ) is the value of the likelihood function for the general frontier model. The generalized likelihood-ratio has approximately a chi-square (or mixed chisquare) distribution. The degree of freedom is number of restricted parameters which is equals to the difference between the parameters estimated under H 1 and Ho respectively if the null hypothesis is true. That is if the estimated chi-square is less than the table value, we accept Ho but rejected if otherwise.
III. Results And Disscution
Maximum likelihood estimates for parameters which reflect the best practice farm at the existing level of technology of the estimated translog model as defined by equation (2) and (3) are presented in table 1 and 2: from the table the sigma squared δ 2 = δv 2 + δu 2 = 0.583 and 0.005 for CMFIs before access to MFSs and CMFIs during access to MFSs. Labour and cassava stem used among CMFIs before access to MFSs were highly significant at 5% level of probability, while Land and cassava stem were highly significant at 5% level of probability among CMFIs during access to MFSs. The estimated value for the γ-parameters of the preferred models (translog stochastic frontier production function) are quite large (0.814 and 0.889 for CMFIs before access to MFSs and CMFIs during access to MFSs respectively). These values indicate that technical inefficiency is highly significant in the production activities of cassava farmers. The γ-parameters show the relative magnitude of the variance in output associated with technical efficiency. Most of the estimated coefficients of the variables for the frontier production have the expected signs. For CMFIs before access to MFSs, the coefficients of the variable inputs such as labour, fertilizers and cassava stem were positive, with labour and cassava stem being statistically significant at 5 per cent level. This implies that increasing the value of labour, fertilizers and cassava stem by 1% will increase the output of cassava by 3.337, 0.285 and 0.444 respectively. Land has an inverse relationship with the output; this could be as a result of excessive use of land relative to other inputs. The coefficients of the squares of the logarithms of labour and fertilizer were positive and statistically significant at 10 per cent level. This indicates that the translog of production function exhibits increasing marginal productivities with respect to these inputs. Meanwhile, the coefficient of the square of logarithms of land is negative but statistically significant at 5 per cent level, indicating a decreasing marginal productivity with respect to land. The coefficient of the interaction between land and fertilizer was significant at 10 per cent level, while land and cassava stem, labour and cassava stems interaction were significant at 5 per cent level. For CMFIs during access to MFSs, the coefficients of the variable inputs such as land, fertilizers and cassava stem were positive, with land and cassava stem being statistically significant at 5 per cent level. This implies that increasing the value of land, fertilizers and cassava stem by 1% will increase the output of cassava Labour has an inverse relationship with the output; this could be as a result of excessive use of labour relative to other inputs. The coefficients of the squares of the logarithms of land and fertilizer were positive and statistically significant at 5 per cent level. This indicates that the translog of production function exhibits increasing marginal productivities with respect to these inputs. Meanwhile, the coefficients of the square of logarithms of labour and cassava stem are negative but statistically significant at 10 per cent level, indicating a decreasing marginal productivity with respect to labour and cassava stem. The coefficient of the interaction between land and labour, land and cassava stem and labour and cassava stem are significant at 5 per cent level, while labour and fertilizer interaction is significant at 10 per cent level. In the inefficiency model, the negative sign of the parameters indicates that the associated variables have a positive effect and vice versa. For CMFIs before access to MFSs, farming experience and health status of the farmers' households were consistent with the a priori expectation and were also significant at 5 and 10 per cent respectively. For CMFIs during access to MFSs, the amount of microcredit used, amount of savings mobilization, group/co-operative membership, training/advisory services, insurance policy, age of the household head, family size, farming experience and education of the household head have a negative sign, implying a positive effect of increasing technical efficiency of the cassava farmers in the area. The amount of microcredit used is statistically significant at 10 per cent level, with a negative estimated coefficient. This indicates that the actual amount of microcredit used these farmers had an increasing effect of technical efficiency among the farmers. This means that farmers who never diverted the microcredit obtained but used the higher amount of microcredit for major cassava production tend to have smaller technical inefficiencies. This is presumably because farmers could buy production inputs at most appropriate times and as well have a better choice of technology when funds are available from loans. Access to insurance policy is significant at 10 per cent level. The negative coefficient for access to insurance policy indicates that farmers with high level of access to insurance policy tend to have higher level of technical efficiency. This is probably because, farmers tends to have high level of confidence since they are sure of indemnity against any form of loss or failure, such that farmers can now fully operate in good faith. The level of access to microcredit (actual loan obtained) is significant at 10 per cent level, though with a positive coefficient. This indicates an increasing effect of technical inefficiencies. This could be as a result of the fact that parts of these microcredits were diverted (fungibles) to uses other than cassava production.
Comparative Analysis of The Effects of Microfinance Services on The Technical Efficiency of Cassava
The z-tests revealed a statistically significant difference in the technical efficiency between CMFIs before access to MFSs and CMFIs during access to MFSs with a z-call of 5.371 at 5% level of significance. This means that CMFI were more efficient during access to microfinance services. The individual farmer's technical efficiency obtained from the estimated stochastic frontier is presented in the frequency distribution (table 2) below. The predicted technical efficiency differs substantially among cassava farmers as it ranges from 0.101 to 0.865 with the mean technical efficiency of 0.300 for CMFIs before access to MFSs and 0.103 -0.987 with a mean technical efficiency of 0.676 for CMFIs during access to MFSs. These implied that there are potentials of about 70% for CMFIs before access to MFSs and 32.4% for CMFIs during access to MFSs to improve the output of Cassava production. For the NCMFI, the maximum likelihood estimates for parameters which reflect the best practice farm at the existing level of technology of the estimated translog model as defined by equation (2) and (3) are presented in table 3: from the table the sigma squared δ 2 = δv 2 + δu 2 = 0.4933. The estimated value for the γ-parameter of the preferred model (translog stochastic frontier production function are quite large (0.908). These values indicate that technical inefficiency is highly significant in the production activities of cassava farmers. The γ-parameter shows the relative magnitude of the variance in output associated with technical efficiency. Most of the estimated coefficients of the variables for the frontier production have the expected signs. The coefficients of the variable inputs such as labour, fertilizers and cassava stem were positive, with land, labour and cassava stem being statistically significant at 5 per cent level. This implies that increasing the value of labour and cassava stem by 1% will increase the output of cassava by 0.299 and 0.514 respectively. Land has an inverse relationship with the output; this could be as a result of excessive use of land relative to other inputs. The coefficient of the squares of the logarithms of fertilizer was positive and statistically significant at 5 per cent level. This indicates that the translog of production function exhibits increasing marginal productivities with respect to these inputs. Meanwhile, the coefficient of the square of logarithms of land was negative but statistically significant at 5 per cent level, indicating a decreasing marginal productivity with respect to labour and cassava stem. The coefficient of the interaction between land and cassava stem, labour and fertilizer, labour and cassava stem as well as fertilizer and cassava stem are significant at 5 per cent level. In the inefficiency model, the coefficients of the explanatory variables such as farming experience, formal education and health status of the farmer's households for the technical inefficiency effect model are highly significant. The negative sign for experience of the head of household means that, farmers with greater experience in cassava production tend to have smaller technical inefficiencies than those with less experience, ceteris paribus. The positive coefficient for formal schooling of the head of household indicates a decreasing effect on the technical efficiency and which could be presumably due to the high level of illiteracy among cassava farmers in the area. Health status of farmers household has a positive coefficient and statistically significant at 10 per cent level. This follows the a priori expectation that adverse health have a negative effect on the technical efficiency of farmers. That is, adverse health has an increasing effect of technical inefficiency among farmers. The coefficient of health status is 0.200 (20%) implying that one per cent improvement on the health conditions of the farm household could result to 20% increase in the technical efficiency of the farmers.
The z-tests revealed a statistically significant difference in the technical efficiency between CMFIs during access to MFSs and NCMFI with a z-call of 5.444 at 5% level of significance. This means that CMFIs during access to MFIs were more efficient than the NCMFI. The individual farmer's technical efficiency obtained from the estimated stochastic frontier is presented in the frequency distribution (table 4) below. The predicted technical efficiency differs substantially among cassava farmers as it ranges from 0.10 -0.57 with a mean technical efficiency of 0.33, on the scale of 1.00. This implies that there is a potential of about 67% to improve the output of the farmers 
IV. Conclusions And Policy Implications
A translog non-neutral stochastic frontier production function was used in this study. The results show that the most significant variables explaining the variations in cassava production are land and cassava stem. The z-tests revealed statistically significant differences in the technical efficiency between CMFIs before access to MFSs and CMFIs during access to MFSs as well as between CMFIs during access to MFSs and NCMFI with z-cal of 5.371 and 5.444 at 5% level of significance respectively. This means that CMFI cassava farmers were more efficient during access to microfinance services and as well more efficient than the NCMFI. The technical efficiencies of production of farmers are significantly related to the amount of microcredit used for major cassava production and access to insurance policy. Therefore, agricultural policy makers should focus on the factors affecting the efficiency of farmers including improving and increasing the number of rural financial institutions and improving the borrowing conditions so that farmers can avail themselves of loans to assist in their major cassava production operations. Insurance policies, which would encourage farmers to build confidence should be encouraged and made accessible to farmers in the rural areas. The government should stimulate and motivate farmers to adopt new agricultural technology such as high yielding varieties of cassava and modern agricultural machinery. Meanwhile, effort should be made government and financial NGOs to avoid diversion of agricultural loans. Also, the interest drawback policy of government in which all honest farmers and borrowers who repay their loans on schedule will enjoy an interest rebate of 40 per cent of total interest paid on the loan should be intensified.
